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air containing 0-018 per cent of nickel carbonyl, dogs and cats in twelve
to fourteen hours. The animals treated by Armit died when their blood
contained not more than 0-072 to 0-16 per cent of carbon monoxide
and were not poisoned by iron carbonyl, which contains more carbon
monoxide than nickel carbonyl. Its peculiar toxicity is due to the fact
that nickel carbonyl enters the respiratory tract in gaseous form and
then splits up, depositing nickel as a slightly soluble compound in a
very fine state of subdivision over the immense surface of the lungs.
It there sets up irritation, congestion, and oedema. Some writers have
attributed the toxic action of nickel carbonyl to carbon monoxide
which can easily be detected in the blood of the victim, rather than to
any specific action of nickel. Whether this be so or not the toxicity
of nickel carbonyl is much greater than that of carbon monoxide
(Hamilton, 1934).
The symptoms in man come on immediately after the inhalation of
the gas and consist of giddiness, slight dyspnoea, nausea, and vomiting,
all of which pass off rapidly in the open air. Then after twelve to
thirty-six hours the dyspnoea returns, with cyanosis, rise in temperature,
and cough, sometimes accompanied after the second day by blood-
stained expectoration. The rise in the pulse-rate is not proportional
to the rise in the respiration rate, which may reach as high as 60,
Abnormal physical signs in the lungs are usually absent. Although at
the time exertion causes considerable distress in breathing, there is
no permanent disability and most of the men affected are absent from
work only for a short time. In fatal cases delirium develops with death
on the fourth to the twelfth day. At necropsy extensive haemorrhages
are found, especially in the lungs, the corpus callosum, and the spinal
cord. The cause of death is usually oedema of the lungs.
The escape of gases or fumes must be prevented by carrying on the
process in a completely closed system of iron chambers and pipes.
Air containing 0-5 per cent of nickel carbonyl is already dangerous.
Compressed air should be supplied on each floor of the works and
suitable joints provided at frequent intervals for fixing a face-piece
and tube through which to breathe air whenever repairs become
necessary. The air should be delivered into the face-piece at sufficient
pressure to keep out any gas. The workmen should be instructed to
test for the presence of nickel carbonyl by holding the blue flame
derived from methylated spirit against the air suspected. In the event
of a large leak the gas would burn with a yellow flame, and with a
small leak a yellow film forms on the surface of the blue flame. This
test detects a proportion of one part in 400,000 of air. Workmen should
be instructed by word of mouth and by posters about the toxic pro-
perties of nickel carbonyl and the great need to take care.
(b) Arseniuretted Hydrogen
Arseniuretted hydrogen (arsine, AsH3), was discovered in 1775 by
Scheele. Its toxicity remained unknown until 1815 when Gehlen, a